Background: People who experience Traumatic Brain Injury (TBI) often exhibit a
Introduction
Traumatic brain injury (TBI) affects ten million people worldwide (Hyder, Wunderlich, Puvanachandra, Gururaj, & Kobsingye, 2007) and, in Australia, 2,500 new injuries occur annually (Togher, 2014) . Although TBI can occur through various incidents, the most common cause is motor vehicle accidents (Australian Intitute of Health and Welfare [AIHW], 2007) . The majority of these injuries occur when young people are embarking upon career and relationship development (i.e., between 18-25 years of age; Tate, McDonald, & Lulham, 1998) . TBI commonly results in difficulties with cognition, speech, mental health and intellectual functioning (AIHW, 2007) ; which are significant life changing complications. In addition to these individual challenges, wider negative influences are created by the huge financial burden on governments worldwide (Yasuda, Wehman, Targett, Cifu, & West, 2001) . In Australia, the estimated economic costs of TBI are $8.6 billion per year (Access Economics, 2009), primarily due to lost productivity, as people with a TBI face challenges in returning to work or require considerable time off for rehabilitation (Cifu, Cohen, Lew, Jaffee, & Sigford, 2010) .
Difficulties with communication following TBI occur for up to 70 percent of individuals with TBI. These cognitive-speech disorders can have severe adverse effects on the maintenance of employment and friendships (Togher, 2014) . In a 2007 survey, 39 percent of people with TBI aged under 65 exhibited a sensory/speech disability (AIHW, 2007) . Communication is vital to the expression of our identity and daily conversation is an important aspect of this process. Armstrong and Mortensen (2006) highlighted the centrality of conversation to social competence.
Conversational ability has been found to be severely impaired in people following a TBI (Leblanc et al., 2014) . Conversational difficulties that may be exhibited by someone with a TBI include difficulties with pragmatic language (Douglas, Bracy, & Snow, 2007) , organization of thoughts (Coelho, Grelad, Corso, Gamble, & Fenn, 2005) , content management (Moran, Nippold, & Gillon, 2006) and word finding (Jurado, Mataro, Verger, Bartumeaus, & Junque 2000) . People with TBI experience embarrassment, shame, distress and fear regarding their impaired ability to communicate (Durham, 2014) , which is likely to inhibit their natural inclusion in social contexts.
Improving conversation ability is likely to have important ramifications for people with TBI, particularly in relation to successful return to work. A recent review undertaken by van Velzen, van Bennekom, Edelaar, Sluiter, and Frings-Dresen (2009) found that only 40 percent of people with TBI were able to return to work within two years of their injury. Those who are able to work are often advised to accept a different role to their pre-injury position, usually with reduced responsibility.
Inability to perform as they did before their injury and a reliance on government funds can be distressing, so it is important to facilitate opportunities and skills that enable people to resume their professional responsibilities and desired career despite their injury.
Social relationships make an important contribution to quality of life and loss of social relationships was the most devastating long-term impact of TBI (Dahlberg et al., 2007) . Shorland and Douglas (2010) found that the social relationships of people with a TBI could be enhanced by simple improvements in conversational abilities. Hoofien, Gilboa, Valik, and Donovick (2001) surveyed people with TBI and found that 31 percent reported having no friends. There was also a high divorce rate within this sample. These statistics indicate the potential importance of improving conversation skills to sustain social relationships and increase social networks in order to improve quality of life and improve mental health outcomes (Chan, Parmenter, & Stancliffe, 2009 ).
Following discharge from hospital, family members of people with TBI are given little support and many believe that they require additional information and training. Carers are likely to feel overwhelmed and uncertain how best to help their loved one, which is significant given that 97 percent of people with TBI under the age of 65 live with their families (AIHW, 2007) . Not surprisingly, depression and anxiety are present in almost one quarter of caregivers of people with TBI (Kreutzer, Stejskal, Ketchum, Marwitz, Taylor, & Menzel, 2009 ). Granlund, Bjorck-Adesson, Wilder and Ylven (2008) recognized the importance of building stronger relationships between professionals, family members and people with TBI. Given that Kendall and Terry (2009) discovered a strong link between long-term emotional well-being and family support, involving families in rehabilitation programs may be fundamental to improved outcomes. However, family relationships can be strained following any significant trauma, but assistance should be offered to the family so they can provide appropriate support (Hepburn, Tornatore, Center, & Ostwald, 2001) . Training family members to become meaningful conversation partners may be an appropriate way to increase family involvement in rehabilitation.
Training of conversation partners began in the 1990s and is now a wellestablished intervention strategy in the area of aphasia rehabilitation following stroke, where it has been shown to have good outcomes (Simmons-Mackie, Raymer, Armstrong, Holland, & Cherney, 2010; Wilkinson, Bryan, Lock, & Sage, 2010) . To date, this evidence has not been well translated to the TBI field. Wallace and Bradshaw (2011) summarized the ways in which a conversation partner can help improve communication outcomes for people with TBI; including reducing the number of questions, patience, and using an age appropriate style. Environmental modifications are also important, including finding a quiet place for conversations, reducing the number of people involved and removing distractions.
Research into the effectiveness of conversation partner training in the TBI population is in its infancy. Initial evidence has indicated that it could be beneficial (Togher, McDonald, Code & Grant, 2004; Welch-West et al., 2007; Ylvisaker, 2006 ).
An important aspect of conversation partner training programs is the type of conversation partner. For instance, a case study published by Vy Tu, Togher and Power (2011) found important differences in the nature of information exchange and style of communication between a 19 year-old man with TBI and his mother or a paid caregiver. Familiarity could, therefore, be an important aspect of a successful conversational partnership with familiar conversation partners being more accurate in their assessment of conversation ability and greater awareness of difficulties.
However, conversation partners do not necessarily have to be familiar to be effective, as Behn, Togher, Power, and Heard (2012) The implications of these studies include the need to carefully choose conversation partners for each individual and the importance of raising awareness of difficulties that might be encountered.
Although conversation partner training has been recommended by international experts in TBI speech pathology (Togher, 2014) , to date, there has been no systematic review to determine whether or not conversation partner training is effective for people with TBI. This review explores the limited evidence base for training the conversation partners of individuals with TBI.
Method Search Strategy
Four databases (Medline, CINAHL, Psycinfo and Speechbite) were searched using a 
Records identified through database searching (n= 23)
The following data was extracted from all articles included for final review: publication details (i.e. authors, publication date and place of publication), sample size, participant characteristics (i.e., type of injury, severity, sex, age, time since injury), intervention method, outcome measures, and results. Details of the studies are included in Table 1 . 
Results
The current evidence base regarding conversation partner training in the TBI population is lacking in that only four studies met the inclusion criteria for this review.
The included studies were primarily quantitative (three of the four), but were all limited by small sample sizes and recruitment difficulties. Only one study was a randomised controlled trial (Goldblum & Alant, 2009) . Three of the studies (Sim, Power & Togher, 2013; Togher, Power, Rietdijk, McDonald, & Tate, 2012; Togher, McDonald, Tate, Power, & Rietdijk, 2013) were all variations of a larger study using the same participant group and the same intervention. The premise underpinning this suite of papers was that people with TBI would experience better quality of life and conversation outcomes if people with whom they interacted on a regular (i.e., daily) basis were included in communication and conversation training.
Across all four studies, recruitment of suitable TBI participants proved difficult, as is often the case in this field. Indeed, Goldblum and Alant (2009) concluded that it was easier to enlist conversation partners than people with TBI. Engagement of TBI participants and their conversation partners was particularly problematic in the Australian studies (Sim et al., 2013; Togher et al., 2013; Togher, et al., 2012) .
Although RCTs were originally planned, insufficient numbers necessitated modification of the designs to non-randomised trials. Sample sizes ranged from 27 to 70, with a total of 114 participants across the four studies. Of the 44 participants included in the suite of Australian studies, participants in the intervention group (n=14) were dyads of people with TBI and a conversation partner. Given that sample sizes were small, the results should be approached with caution. With larger samples, statistically significant results are more likely to emerge. Nevertheless, it has been argued that small samples, and even case studies, can still offer information to drive future interventions (MacDonald & Wiseman-Hakes, 2010 ).
In the three Australian studies, participants were allocated to one of three . The outcome was an adapted version of the Kagan scale (Kagan et al., 2004) , which measured both participation in conversation and support provided during conversation . Adapted Kagan scales were administered pre-and post-training. Follow-up measures were also administered 6-months post completion of the intervention . Conversations were videotaped pre-intervention and for three weeks post-intervention. These videotapes were analysed using exchange structure analysis (Sim et al., 2013) , which explored the interpersonal interactions between conversation partners in a defined context based on who held knowledge or information during a communicative encounter and how information was conveyed between partners in the communication exchange (Sim et al., 2013) .
The non-Australian study (Goldblum & Alant, 2009) Everyday conversations (i.e., casual conversations) were enhanced, but there was no improvement in purposeful conversations. This study provided evidence to support the inclusion of conversation partner training in this population, but small sample sizes mean that replication is important in future.
In an attempt to better understand the findings of the quantitative study, Togher et al. (2012) simultaneously undertook a qualitative study to explore which parts of the program were effective, and why. The researchers found that all conversation partners reported improved communication skills, and that they were able to better engage in deep and more interactive conversations as well as joint problem-solving interactions with the person with TBI. Most participants across both intervention groups (i.e., those with and without a conversation partner) reported increased communication confidence, which impacted positively on friendship formation, involvement in conversation and participation in social situations. Some participants reported that they had resumed pre-injury communication roles.
Including conversation partners was believed to be beneficial because the partners were able to provide support and compensate for memory difficulties. However, some conversation partners initially found it confronting to have their communication styles challenged during the intervention training. Time taken to attend intervention training was an added demand for some conversation partners.
Sim, Power and Togher (2013) used exchange structure analysis to detect actual changes in discourse between people with TBI and their conversation partners in the way information was requested, received and given. They also examined changes in who assumed the more powerful position during sharing knowledge or ideas. They found that training for conversation partners was associated with a reduction in negative questioning behaviours, which was potentially beneficial to assist people with TBI to better organize and remember information. Additionally, providing information in a more natural conversational style had the potential to contribute to higher quality conversations. With conversation partner training, communicative burden was shared more equitably between people with TBI and their conversation partner; and people with TBI were better supported to participate in negotiation and idea clarification during conversation. Despite this positive trend, statistical significance was not demonstrated, presumably due to small sample size and heterogeneity of the TBI sample.
The study by Goldblum and Alant (2009) focused only on improving the ability of non-familiar conversation partners, namely sales assistants from a South African supermarket, to interact with customers who had sustained a TBI. Training was found to be beneficial in terms of improving the confidence and knowledge about serving someone with TBI. Statistically significant changes on both these outcomes were found for the experimental group compared to the control group. However, no investigation was conducted to ascertain how well the supermarket workers put this training into practice.
Discussion
The Some of the questions raised by this review need exploration to determine best clinical practice. Some recommendations for areas of future research include:
(1) Type of conversation partner -It would be useful to study the effectiveness of additional conversation partners, for example, best friends, siblings, teachers and work colleagues. Conversation occurs in a broad range of contexts yet the same conversation partner is rarely available at all times.
Consequently, it would be interesting to study how efficacious training a number of partners would be in comparison to only one.
(2) Training delivery method -Both group and individual training interventions were offered in these studies. However, there has been no investigation of which method was most effective. Although group sessions have added social benefits, alternative methods may offer benefits. The more simple the method, the more likely training will be implemented in practice.
(3) Best outcome measurement -Methods of conversation analysis and outcome measurement exist but more research is needed in this area.
Standardised assessments such as the LaTrobe Communication
Questionnaire (Douglas, O'Flaherty & Snow, 2000) have robust validity and reliability and may be useful for future research. (6) Adequate training timeframe -Due to the limited number of studies, it is difficult to determine the optimal length of training. Training duration could be a critical factor in determining the success of best practice interventions as well as the translation of this evidence into practice.
(7) Use of technology -Technology has the potential to change healthcare for the better and it is interesting to explore how it could be utilised in this arena.
In Australia, leading researchers are currently exploring the role of tele-health in conversation partner training (Rietdijk, Togher & Power, 2014) . The internet has the potential to transform TBI rehabilitation and increase the accessibility of conversation partner training for a wider range of people, particularly those in remote and rural areas.
Conclusion
This is the first systematic review to our knowledge to examine the efficacy of training the conversation partners of people with TBI. Although only limited research has been conducted in this area, the few studies that have been conducted provide evidence to support the inclusion of conversation partner training in existing rehabilitation programs. At the very least, no harm will come to either partner by completing training. However, our review suggests that both individuals with TBI and their family members or carers will feel more able to communicate effectively, resulting in a higher quality of life. However, in order to design efficacious training programs, further research is necessary to inform clinicians. Qualitative research, such as that conducted by Togher et al., (2012) , can be extremely useful in this regard.
The current evidence base is insufficient to make concrete recommendations at this stage. Three of the four studies (Sim et al., 2013; Togher et al., 2012; Togher et al., 2013) This work has been pivotal in expanding her research activities to include exploration and understanding of the context in which initiatives are implemented.
